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Proposal for a Ra~iaticri Monitol'.:f.ng Satellite 

Prepuoo by 

The Atmosph~re and Astzophysi~ Division 

of th.fl 

u. s. Naval Raaen~ch Laboratory 

lo INTRODUCTION 

It is proposed to 1u~trnment a-satellite with narrow· 
~-

band detectors coverillg ~a ~ny signific~nt wavelength 
. ...;: 

regions as possibl~, within. the l.1.mitati.ons of space.,.-
. } ._: ii.·, < • ; i'. 

weight, a.nd toiarJet~y.. Obaenati:t~~a 11ould be m.de of • 
• r, 

(1) t.he sun, i(2) tha oigb.t aj.:rglo~J.t. (3) the daJ ail'glow, 

and (4) the a,.1ror.a.. Obser"Wing ti:!7ffl W(l)uld be split 

between dny and night~ Thra sola..T radil.i\.ti~ons ilaODi tored 

would be principally those in the x-ray and.ultraviolet 

regions. These radiations are x-eaponsibJl..e for the .. : 
•·1. ./,."·. 

ionization and m1ch of the heating of tho upp$r atmos-

phere. 
d ••~ . ,' -;,·::.~•, , • •.::+"·'· • ' .' •• ·~. • '"t, ,, 

Tba. study of sucb radiations should pel'li"..i t direct 
.. .. , .. 

corralations of ionospheric behavior wi.tb the effective 
. , ' .. ,.,,, 

. ,. ·:· .• _., :·. ,' ,·, ·f.•_,:: 

The mea.sureme?!ts should also detect solar radiations . 

::&_P: betwesn. the ionizing . emissions and visible solar 

I:' ' ::::::al:::s:s ::~:: ::g:u::::s~::o:d~::•~. 
~;\i~~;r . . . G/le./ (/) t11 NR·L Ll~ ? 100- I Z..,rl-·;H~j'tjr~ . : :'. : :·;:/' ,. ,· 
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map~ both.day and night.. The manner in which tha air·glo~ 

and auroral emiesions·would be scanned should P9rmit. 

dete.nuuntions of tlw h0ights 9f the emtting.layars .. Th@ 

attenuation of·solar wavelengths observed through the 

.• ,:0 ... _~tmospliere should provide information about the verticnl 

distribution of various atmospheric constituents. 

2.. SCIEN_TIFIC EXP'ai:HEMTS 
. . 

The da,t!me meae~rements pro~sed for· the radi.ation 

satellite a~e limt~ below. All experimanta will be 

DETF.cTOR C1JANNEL • 
. FREQUENCY 

l 22 kc/s 

WA VEl.J::?~Gm 
REGION . 

. : : · (AngstroD/!;f,I) 

Solar Radiations 

. ': 
' . •· 

j • 

DETECTOR 

Scintillator 
•..,· · ... , 

::· :,• ,::.2 2.3 

·.05 

l .-

3 1.7 l 
··• .. ,:··.· ... 

: .. • .-:'' :4 2 .. 3 
,.. •• ~1 • 

• ~;,; ~-:' s •. ll1gh ''sens~ .• 
• i '; . ·. • .. t :: ! ,. ; •''. ' • , ·:. 

. ... .,. ... ~ ' 

Ion Chamber 

5 1.1 2 ... • .. · 8 'Low Soos~ 
' 1·•·" 

6 1 .. 7 

1 2 .. 3 

8 .2.3 

9 1.7 

10 2.3 

1) 
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'"" :·, 

DETECTOR 

11 

... 12 

.13·-

- 14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

.. •. . 

CHANNEi, 
. FREQUENCI 

,: 

l.7 kc/s 

2o3 

1.7 

2 .. 3 

3 .. 0 

3 .. 9 

2 .. 3 t 

1 .. 7 

.2 .. ~ 

lo'1 

2.3 

l .. 7 

lo7 

2o3 

1.7 

2.3 

200 

200 

200 

1050 

1050 

1050 

1280 

1425 

2000 

3000 

7000 

WA V.SLENGTR 
REGXON 

(Angstroms) 

Solar ib.diations 

900 

-
llGO Bigb Sens. 

1160 Lev Sens. 

1350 High Sens. 

1350 Lav Sens. 

t 13.C'() 

1500 

1800 

2000 

0000 

12000 

·Qptical Asp-set 

DETECT-OR 

Ion Cumber 

·zoo Chamber 

Ion Chamber 

Ion Chamber 
Photocell 

Xon Chamber 

loo Chamber 

Photocell 

Pbotoc-.ell 

Photocell 
, ... 

or 

Photoconduc'tor 

,. 

Photocell or . · ·~· •• •• 
• • Photoc-011ductor 

,, 

,_~:,1 .. •·~;:. r' }:i,~•"-~ ,:·.;,.,:, ,·.•.-_. 
•• . , ·_"r • ·-: Photocell or .·. • -Earth Cell 

Magnetic Aspect 
' ',' 

.. ~ ' . 
• • I : ~., 

• • Tempera.tm-e Monitor 
Voltage Mani tor • • 

• ·:.' ·: Photoconductor •• • 
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•c·1 
DE'l'BCT01l ' •• ·._CJ!ANNEL. ~ 

.. , FREQUENCY 
WAVE.LENGTH 

REGION 
(!nra12-t:;.9cms) 

n ,. ' 

Day and Twilight Airglow 

28 2~3 kc/s 

... ,.$t9 1.7 

·:·- .,, 

2.3 

31 1.7 

32 2.3 

:;_ 

1.7 
. ~ 

~:1 

2600 2900 

7619 ~2 

6300 OI 

· '6563 lb. -
'· ,. 

5577 OJ: 

; . !~ 
.5893 .!f.e~-D-, 

•· & 
:;., 

.. , 

Photoamltiplier 
+ P'ilt,ara 

Photoan1l tipli.er .· 
+ Pilt,ers 

Photom-111 tiplier 
+ l'il'tiars 

Photomultiplier 
+ Filt~rs 

Photomial tip1J:er 
+ Filt,~rs 

f.. Pbotom11l tipl:l.er 
• ... ~ Filt,ars 

The n1gh1:tiJMt scientific experieents will include the 

following: 

DE'l'.ECTOR 

34 

CHANNEL 
'FREQUENCY 

· WAVELElfGTB 
REGiON 

• • (An_gstroms) • 

' . \." .~·'' ,,... ,-

t::· • . t ,. •. 

·r •. :··:-;_-. DETE.·. :< _<;1_'.'.:.·_·.:_:~_.1t_!_ • •.. :_ i_· .• • :. :: /i:./. -• ": 
• ~ - , - ·-4 l; '.J •. .,. •• -,, 

•, 
• ' • l -• 

22 .. kc/~··,','· '..-~ : :·.:·+~~:~·,_.:~<; •: i·_:· ~:i,·: ,·c:·\i~-:; ,~':'._~-<~tr~~:~i:;~I~ior ,··It::~:-.:-~::.---~· 
-,. :.;•· • . , .... ·.• ' -,;,: .·-::· ... :\~i\->. > >· ··:·<;;'. -_:·:•:· !;.fii::/.,:'\::>_: .. 

35 22 ••. .. - .... ,.{,•·-,; · -_:.i. 2 .• 0 .. ,- . : ·.s.o ·:. , .. "•··, ... J·-;i.-"J.·Ion Ch.Ulber. :·J'.i·•.·, ·· - ,·. · 

'.<,;' 36 1.7 , • 200 '>· .li60 ,f?':' ::;A: ~mi.~~ -AJL .· t~_: 37 3. 9 1050 . •• '::_ : 1350 ·b::tter• I. o~ Chamber • ; •. - " .. 
-, .; -:·,.. . '... . . ,, -., . 

\]~~- 38 2.3 . 1230 .. ; '-:: isso•;·/?t}+:•.:;· .>iJ··;ion • Clwnber·- • • .<\\·_: .. :;· 
·:·.·./i, ',.. ·.,_.,:,i:: . • ..... ;~:.:·:J/;,f-,-.,,.-,· :·>-' •• .. ,;:,· :;< ' - \·f\::?...-:·-

JI · ··· •· :: ::: . -"?·\:::-::·-=•,:S:,>t-;;, :::i:~p{~~>--- -
t~;,i,j~~::1z1~~- ••• __ ·,::lf {f 11~~~tfi·~::¥~:sM!'ti!'.j}\ti~ 
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DETECTOR WAVEf,JmG'm 
RE<k!ON 

(Ang;st~oms) 

DETECTOR 

\ 

41. 1.7 kc/s • 

42·· 2.3 

43 

44· 

45 '!'.~ 

46 

47 1 .. 7 

48 

49 

50 1 .. 7 

51 

52 

; 
; 

~ 

3914 

3000 -, 5000 
(Zodiacai light) 

5577 OI 

5693 Na D 

6300 OI 
.t~ 

~: 

6563 Ha 

fl;.; 

'16.19 02 

3000 .... 11000 OB 

l 2 OR 

Earth Cell 

. • • Su:orise Cell 

,-• .. 

3. JMSTRtlrilEMTATl:ON .TECmlIQ'UE 

Photomultiplier 
+ Fil·ters 

Photoinul tipli®r 
+ Filters 

Photonmlt:i.plisr 
+ Filters 

Photomultiplier. 
+ Fil·ters 

Photomultiplier 
• + Fil·tex-s 

Ph~tonmltipli@r 
+ Fil·ten, 

( . 

Photomult1pli~r 
. + Fil•ters 

Photoranl~ipli@r 
+ Fil•ters 

.Photceo~ueti 'Ve 
c0ll •} Filt~r 

Singl~ Axis 
• Mapeiom,st~r 

Photocell ·or 
Photoconductor 

, :,. Photocell or 
• ":: , •• : Photoconductor 

. • The recovery ot·: da'lfa . f1~ _the solar radiation :~atttllite. 

would be accoiaplish~ c}brough the; tf,~t Ii. five Chana'::* ; . '.i 
t<;. i. • G •., •.":"!!- • :',, J ~i" ,: ' 

·_ ··::f', ..• , .. , j····■, □--.... :;;_: .5 .:~:?~\f > ~~~~'.l~\.iA:~ .•:-~ . 
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~SECRET. 
telemetering system triggered·on command :f~oa a teiametering 

groUBd station. The satellite would car.ry the followiDg 

electronic equipment: 

1. A low powered crystal controlled transmitter 

opera ting at~ 108 me for tracking purposes. This trMui­

mi tter would opera.ta continuously at 10 milliwattso 

2a A higb power telemetaring ~ransmitter ~ps~ating 

for nine minutes following interrogation. Output powe~ is 
.···=. -

4 watts at 105 ·ac. ThJ',transndtter would ba AM modulated 

-: r~ 

3.,0 kc1 2.3 kc, tµz~l.1. 7 ~c. 
', ·~ 

3. A two clw.1211el com.'Wl.nd receiver ope:mting co,nti.nu­

ously. Upon receiving, the proper code, tbs circuit. would 

turn on and· connect ei the:r the Solar Experiment or the. 

Nighttime Experiment to the tele~.etering transmitter. 

4. Four commutators to connect detector output channels 

to sub-carrier oscillators.; Also onesub~commutator :to 
··.···•. ,;· .... 

·' •. ," • • .. ,.'. ·;_._,,. ;·<',.:1r ... , 

. . J ·"'tr·.- • t- ':?.': 
t' •• :·'··· 

. . . 

monitor temperature and voltage. <'·:··.- . 
... ·' 

• 5. A calibrator to provide periodic in flight 

calibration of each of the five is1ib-carrier channels" 

e. 
. --.· . ' ... ' 

Fifty-two amplifiers·to ~tchdetector outputs 
. . 

to 
,. • a,;i:11,,·, • _., • ·, 

telemetering :luput~. • • • • .·' • . • • 

7. • • F_ifty-two ·detectors • 

• •,••I 

... , . . ·. ~:.~ ·. • .• ..- .. r 
•. •1 .-- .... _-11;. ;"·. 
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9. One power plant coesist1ng og solar cells and 

Mi-Cd storage cells~ ·T~e power plot would deliver an 

average of 3.5 watts to the electronics. 

The general aethod of making measurements:would be 

based OD utilization of sateilite spin as a aeaas of 

modulating the iacideot ~olar flux .and scanning the atmos-

pbsric emissions. The de amplifiers coupling the radiation 

detectors to the sub-carrier oscillators would be f~-back 
~-·= 

amplifiers with ·a·· frequency response substantially faster ' -

than the spin rate of ~he sitellits, so that the radiation 
-· . : ; ii . .· . ;~' . • . . : .• . } •• 

data would aot·be: integrated over a'roll. The n:1g1iit1me 
_ .· r tl1. t__ . • i _ _ ~ ;I - • • • (=. 

experiments would utilize sea.us by relatively-narrow 
..... _ 

angle-of-view detef.?tors. 

The solar detectors would primarily consist of ion .. 
- . 

chambers and photocells. Most of the x-ray detectors· 

would be vacuum tight ion ch$Lmbere :fitted wit.h t,hi~ ~i~don 
..... - . 

and utilizing inert gas or ni trog0n fillings .. •. In tb.e 
-- . 

spectral bands where .. no suitably t~ansparen't windows are'· • 
, I •: ' I •,' ·• • • - ·: •.• • •_.,, •_.:•,!,•,"• } • 0 ' •I• • • 

available, i.e. between 100 and 1050 A,-. low pressure, free • 
~ : • • . . . • . -: • . •• . - .. ' • . . •• : ~ \. ' •. '. ~ •• :~ :,~/_. . 

flow ion chambers would be used. :. These ion chambers . would 
r. ' • , , • ~ ,' •. , • • ' / , • • ~ ' 

be supplied with vapor _ obtained from reservoirs carried . -~ • 

in the satellite •. A ·fr~e flo~~ io~ c~~er would. p~oba~ly 
' -

be used in the 1.426 - 1500 A band. wbere pbotochellical .. • . 

decomposition of the ionizable gas is particularly severe. 
·---- • 

.' ,, 



-

CO 5 0 2 51 7 9 ,-,:~:\:\~.' r·~·~:.;·,':'.:.:i:,:,-:\\. ·.:-~_4:~·~ro·v~~t~el~a;~; ;02'fib4!20. cos;o2s'1 i~·.'..~~)<:; 
. { j'~'r.~z;;,,~;:':.. ~}i:,i,;:;jc"f ":,;;,,,;~:,,:.1,,",.;,;,.:.\R:;;,;;.:,~:;1:e.;,:,,,.;T,,;;;,;:2~" 

:::: , SECRH [';) •• ~1 
,.•-:~t, t-- -.. ' ~-

}~=:.:t . would • be:°·moiili toroo by photoemissi ve • cells containing i- surfaces Ot'the Cs!, Rb2Te 811d Cs3Sb t:,pe. In the inf:rarecl, 

.··-·. •• a photoconductiv~ cell may be used. Aspact corrections 
-i~~;t~! 

.,, would be made ·on the · basis of .information furniimhet.f by . 
. ~i~~~~~~- . 

• ·sn,,,.!;·n·~ 

;·._~~::;~~1.4 
·, ·•-·.-

-~ 

-~ 

au optical aspect system which meUUr$8 the angle bet!OeD 

···th~. -rocket spin axis and tha sun. A magnetic aspect 

s~~em is also planned to measure the angle between rocket 

spin axis and local eag~et1c field. The combinration 01? 

sol~·•spect.~d ~etic aspeci·perw.ts tot:nl sa.teilite 

aspect reduction. For.the dayti~e experiment total 

asp1)4jt is u,portafot for analysis of •• the 1back-scatte~ect 
. . • • j 

Lyman-alpha distribution. This Lyman-alpha glow m~WrJt'1x·e-

ment would be made by utilizix»g a set of nice collimateid 

ion chambers connected in parallel and driving a single 

.electrometer amplifier . 

. ·"' 

:4.· :, SATELLITE. DESIGN '. 

·The satellite would bs de.isigned with the major noment 

.• o~ • inertia . correspond~ng to t-~t/.direct:Aon of spin; 1.e. ~t 
similar to a_···flat cylinder or. ~ctag~~ • with ·t,he mass' c~~;;_:': _.· • 

centrated near the rim.. All sola~ detectors would be~'··)\> 

_11l0Unted looking out perpendi~i~r·to the axis·of spin. 

All nighttime.and day airglow detectors would be paired 
. . 

at diametrically opposite positions and directed at 45 ._··:, .. • • 

. i 

. '~. - . ~;!.. • •. • • • :. .. •• ' 

• degrees to the spin axis.'tf.vThe· satellite,/may contain a._\"··,. , •• 
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liquid dampor_to empprezs motion about axes other than 

that corresponding to tbe principal im:.omaot of io®rtia. 

Tlw dis.meter of the cyli~der or octagon should be about 

40 iachem,·th0 height <>f the u.in structure should be 

about 24 inches: w:1 th possible ligb.tw@i.gh t enensions 

for a.ddit1oxuil solar cellm., if n@eded. The satellite 

would co~tain wa insule~ed-thermostatoo section for 

sto:r&ge <?f volatil@saa1d for min!mz~ng temperature drift 

of transm.tt@r crystal frequ~ncies~ 

ORBXT AND ALTITUDE REQUIREMENTS 

1. Perigee > 350 miles 

2. • Apogee < 600 mileo 

3. 

4 • 

5. 

Spiri azis perpendicular to equator~ s0 

Plane. of orbit.to include Sun t 30° 

I:aitinl ap.in :frequency= 
revolutions/second 

DATA RECORDING imQUXREMEMTS 

0.5 ± 0.1 

The data should be r-ecordod at 15 inches· per seco.r.ad -
. ' 

on magnetic tape. After the first two weeks of operation, 

data recording may be reduced to about three nine-minute 

recordings of satellite signals per day, two recordiag11· .••• 
'·,: .. '.-·~·. ~~ 

being made at sunlit passes of the vehicle and one at 
... · .·• .,, . ,: 



.. 

- @(~\'-

night~' • -_bur:big unusually active soiar conditions record-
:°,:•l\'J,,:, 

. : :_ • 1ngs would be requested to cover as mch flight t:iwe aa 

possible .. ··At sucb times 1 t would be expected tba t not 
: •, 

leas than 201-ot the flight time would be recorded. 

TELEMETRY 

The antenna system woul~ consist of a turnstile antenna 

fed from a hybrid junc.tion w~ch perlili ts the antenna to 
" ' •'•' 

sene·as a racliator for both tra~sm'tters and a pick-up 

device for the cclll!DDd receiver without-serious 1ateract1on 
-
between the ua~J • .-. The traclcin~ -t~~smitter .vou~d :t,e: ~ 

. . l 

similar to the· Vanguard uni ts. : The teleme~ry traD$lll tter 

would consist ot a crystal cont~olled oscillator and 

a power amplifier which :ls amplitude modulated with :five 
. . 

sub-carrier oscillators. Th• circuit tecbniques for .. _. 

lightweight transistorized transaitters developed in the 
~~guard pr~g~ ·sb~uld be -d~r~ct~~ ~ppl~c~bl~ here.: '' •. • .> .·.·.·."., ·,~: '. :., • 

• . ,,, • . ~ :·.: .t •• ' . . .? 

,, ·'' .: . i .... ·.~ .> ... ' • ·. •, •. • ,,-,.;;,:~- - . :•·,;:·_,.:_1:·-: ·,~.-~ 

!,I , . ,:·; J ••• ::::1::e ~~ ~ ::::e:ir r::ii.: :::::1:7r,,·_c::: ~ ; / • 
. . . . . :·;·: ; . ·. ' " ·-:..:--, ., . . ' . . . ._: \ :: ·_, ... <.;:::_~{:/ .- • .. '. .. 

transistors or in the near future it may be expected that • ·- • -.:- .. ·:·· .: • •• 

high power .-tr~~~stors· will" b~·-.a~ailable. fo;'\i1~-- ,~~1en«:J .·::_·/,.: 
. . . 

range. An ove1: all efficiency of 25$ is expected for \ _. ·- • 

this application.. The Vanguard command receiver could· ·, .• ... • •• 
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□ 

~; .~;:· __ . - . 
.-· ~;~~~: -~ _ ..... 

8. 

. .., 
.:;. ;' . ·~ ·_, 

.. 
• .,,_,: "! l 

,---- . 

POUa·· tmQUIREDMTS 

A. 

B. 

c. 

a]"'·eomma.ud 

-· Tel_.tering transmitter 1nv.2t power 

Experiments 

llo~lator 

Total power on commwd 

Tracking transmitter 
•r,• 

Detectors 

CoUlll&Dd receiver 
ir 

Total ·contillUOUS power 
~ 

Duty cycle on command - 10% 

Average power requirement 2o3 watts 

• _Te>t11.l power required 

Co.utiDUOUS 1~16 watts 

2.3 
,.•----

16 watts 

6 

...l 
23 wat'ts 

.1 watt 

1.0 

.06 
.. : .. 

1.1&· n:tts 

.;,,::~·/_·. • ";_ ,\?·,. •·'• 

Solar ::.: Supply iJ.~i;),f ~tts .:f lf.{S\jf;f ·; :., · 
Solar constant ioo·. ~li°l~tts/~2 • ~\=+• .. ··:?if/~> 
E~f1cieac7 .;'as . {L(i, ".J/.'.\. 2 . :i"7S:(S~i}!{ 
Power· ou-txnit 8 "°illiwatts/cm •· , • • •• ··~ '' 

..,. 

430 ~ 2 
,.'. . ' 

Allowir;g a 25% decrease tu output for high :. 

t~perature c·_;6o0 c) ··:o~~tio~:--a~~- 251, d~rease i~--·-ctf1/jf 

: 'tr 

.:,_ ..... , .: . 

) 

--. .. 

·-.... ·~ -~ . .-_.~---,~-,.,.-: -··: . . ..... - ,_-:-;~-;~. ·-_. :i_.:-;t- ;·-·. 

: • :~s·~:::s:;:;~jSEF·· •.· ··•~1·;;::·;;~~:;;;;i~£i1~~~4{i~j~~~➔·;~\i}~~~:;~;,~ 
•::~);M~ii·?: ; -i \~i~};{;:~:_,'.!)...-:-,._:_~.:_:_.·,:

1

_,··::·_·.:_~_;_~::··_· .. • •• ~:-,:·,•--· __ .-__ ~-.::-'_·:~•-··_:_·_~~-:_: _ _A.:_~.,~_~,-.·.: ___ .:,:??,;,··~-~.--:_·.:_._· " , ., • • i1~·r~~ ~ ~ t, :;?C/.1;~ 
; -· '. ''; - JjJ[i'~\]!i.il:$. _ •• _ ..... '' : ·.i~;;i,,~{~1W~- ' ,.~,;.;:i:iti);;~?-:?~~::;'.J! 
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··.i$tJ1 
_, . ..;.~:......: .... 

transmission • ~f : ir:badoWia a:ftf9r proloog!Bd boabardme.at ~Y 

meteorites, brings the required area up to 670 cm2. 
2 Total·area for the spinning satellite• 4 x 670 cm • 

.. . 
. . :· ·.-: . . • .. :.around the clrcumfereace of a 40-incb diameter package . 

• , '•,· .. :-.. -: .. 
• .. ~ l ~ ~ 

·Poirer will be stored in nickel-caaium s~orage batteries. 

The necessary s~ot-ag~·¢apacitJ is 34 ampere hours, which 

can be provided by 18 pmands ot batteries. 

9. lfEIGI:iT 

10. EXPECTBD • sc11nrr1FXC tmSULTS 

A. Solar Emissions 

_Vari~t1ous of solar.output.would be mouitored·tor 

a 111gnificant • portion ·of the __ t:l:f4lGI over a period • of .a 7ear. 

·ae1atlonships between solar radiations and the ionosptwre, . - . 
' 1 J •• • ~ •:• I • 'c ,': (,,,] 

· ., .... the airglow and the · aurora should be revealed ·by the results. 
~ ' • : • • • ' • • ' ' • • ' ,' ' :. : ' :: • •, • • I~'· •' •.I • ,• \ •• ~ •:·• f .'· 

B. Attenuation of Solar BacU.ation ·-·,:-<··:-~.:;••:;··. ·-./•-=· 
·.: .•. :'." . . ••. .... • • ·-·•.·:~·{ .·: <· -·~:· .... .- .. ,· .. r.i~_~:_,r}t·.·~·.:·· •• • .:;~:/,;·. 

·14aasure•nts of the atteauat:lon of various solar 
• I ., ~ • • .. : • • • • • • • I t : • • ' I• • • ''I• -.. . ._ . 

bands during passage of the satellite :tzito'or out of the 
.. ,,. . • ,•,· t ,,, 

. ear:th's sba.dov should make possible some conclusions con-
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acuth ·pol~s .. arid at all longitudcss~ As the earth moves 

'·' • around the sun io its orbit; a groat variety of attenua-

tion geome~~iee ~11 become possible at all latitudes, . 

. The data would ~a lim.tad somewhat by the fact tba:t ·tbe 

- ... : • ·-· >·· •• ·sun has au angular diameter ·o~ a half degree • 

• :.'.· • .• ;~ ~oi ving ~w• ia al tit.ude shouid permit significant 
. . 

world-wide comparisons·of vertical distributions. 

Co Da:, A:l.:rgl~w 
. ·. 

The earth should appear to, be black in the 
. . 

. wavelength region of c;zone 
-: : 
'!" .•• 

abf:i?rptioD 2400 - 2700 A -. : • '. 
l;· • I • _. ·-. .::t ~ . ' -· : 

~2cept for radiation by ~2~ 
• . i-

. It is of interest to sea 
,. 

1f t~is is really true. 
. ,· 

Strong airglow emissions expectftd 

in tbe daytime are 3914 A 

from OI and 5893 from Na • 

·. + . 
from .N2, 7619 from o2, 6300 

·;-- -

0. ' k O ~ 0 •. • 

Ail .of these·u-e expected 
• I'.·· •• ·:-. . . . 

to show strong enhancement near the horizon . . The 

•t- ·, 

.. 
_,:· .. ,' 

I •• . . 

• --: heights of these laJiars could benmnpped OD a ·worid.;.wide_ '.' .• • ' V ;,·, • 

' .. ,· . ~ •- .;.. .. '. - • -• _.:·:<~: 

' . ·t,ir18
~; Zott~~ ~~ht .•t{:. :'.?/:~: •:,~:,;t;{·}~!}- .. ·,:;( __ , 

• ·- ·-· •• • ... -- • Detector 4.~~, which .-as~.res a broad band of -t<::~ _. :.,:. ·//i·:--,;._;_ . 

.plane. 
. _ ... "" "•· 

The earth itself rill provide the ~eces&ary 

. ,',.- ·:-, ,_;~:: • •• • \ .. . ••• ' ' _ . .:::.f • :· -! .'-::~~ ·.,_ ' ::.~ _.:-,:~~;!_:~~-!~'. ·. ·~···:_~·-_:_v.{1~>~.--:-: 

·:'· ·visible light excluding the brightest airglow emissions, • :·:/:·/;-

. . . . . . WI provide data on _;the: $~:la;~l • 11~,t ,-~in tbe ~lipti•~:~;:~,z.·--:.· ' . ·:,·.·': ' 
,. ,;.: ✓ .. ~ .. 

... • 

• .... •.I• :- ' -< 

.~:· . .i.~!)t~~~ ·-;~\,:,;. 
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E. 

night airglow that could be d~termin8d with the proposed 

photometers, for each cf the several radiations listed . 

First, tbs wavez twd variations that are knOWD 'to exist 

1D the a!rglow could be mi1,ppsd. TheJ a:r~ thought to be 

produced bJ waves in the circulation of the upper atmos­

phere, and such a map would give imporiant data bearing 

on the circulatio:o pattern. Eacb photomstar, as proposed, 

would scan a curved belt, bzoad®St near the equator and 

na:Towing eomewmttl'. at higher le:U.tudu. Each such l ' 
,: ~:f •. ._( • ff J 

orbit would cover success! V(;) strips of the etirtb ab()Ut 

30° apart in longitud~~ Since the eu~h would·be scan~ed 
' • 

always o:t the same ·local t~ the data would be :free 

from diurnal .eff0cte. A second result would. be the. . . .. 

height of the. various airglow layers# from a measursme~t 

of the zenith angle of th~ maximum 1n ~uminosity. The 

• ~gion where this could be best accompiished with tb.~ : :\_ • 
7,,. •'' 

proposed arrangement would be in the middle latitudes, : , .. 
• ,• ", 

both north and south~ 
• .. ·.:-,:·,,_ .·· 
. ' : .. ,,; -·':f .. 

~:. 4:·c.. • 

•>I~ ~'.' ~-. . 
• :·. ~- •• 1, ,. •' .:: 

r- • •• -• ·,-4' 

. . . 
A third reaul t would be the s:tudy ot tw111.ght . 

·: '._-:'.·-,\·, ... • .• 

enhancement for.the various emissions, when the satellite 
. . 

passcad 1nto·tw111ght a~ high latitudes, both north and 

south. The measurements would_cov<llr the permanent arctic 

twilight regiops as well as the t1-anait~ry diurnal twilight. 
. #!,• 

. j~~iit: ;~;%7Xt, ~~L~M;i:?·::~~J-'.';~J:i~~~1~1,114~~g~~fu1tt~1r~~~J};i~::~c,--,-
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F. Aurora 

This proposed instrumentation offers the 

possibility of directly comparing the Auroni·Borealis 
. . 

and Aurora Australis. The distribution could be plotted. 

relative to the .. en.rtb's Magnetic poles. Correiations 
. . . 

could be sought between observations of. solar va.ria~ 

tiooa and changes in the aurorae .. These might be 

expected to be most conspicuous for tbs auroral Ra 11ne 

and for x-rays in tbs 10 - 150 Kev rru1ge.. T"&le wo:r:ld-wids 
• 1 , • 4 

11. PERSONNEL 

The experiments proposed are largely a continuation 
. . . . . 

of the phot03lect:9.ic solar· radiation and airglow De&sure-

ments carried on by the ~aval Research Laboratory since 

1949 vith vertical rocket probes- Principal investigatora 

The results of the NIU, program ca.rri$d on for tbe 
_) 

past decade i~clude all the currentlJ avµlable data 

'',•, :. 

..... _,. 
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,. ,. :·',J 'I 

s~1t 

'I 
~ .. ,.\. ~: ,. 

\ 

' . 

oo solar x-~ays, ths first meawre•nts of Lyman-alpha, 

~he discovery of x-ray emisaion associated with solar 

flares, the discovery of resonantly scattered Lyman-alpba. 

in the night sk7, and a variety of meuur~ts in 

various ultraviolet bands between ~-alpha and 3000 A .. 
. . .• i •. 

In the field of airglow studies, NRL experiments have 

established the emission altitudes of the 5577 and 5893 

lines and the 26()0 •• to 29_90 A band over -White Sm ds, 

New Mexico .. Cw:-r@ntly, NBL is providing a Lyman-alplm 

an•d ·x-ray package. tor XGY, satell1 te #1'6 and an x-ray ! .. 
~-i f :. . ; '! • • 

package for vangwtrtt ··satellite SLV-7. At the same time 

tbe laboratory is engaged in a cont1,~uing program. of 

\ . . _rocket probes • .. , 
\ 
\ 

\\ 

The proposed satellite experiment is based OD a 
•.'. 

broad background of ezperience in photoelectric 
\ • • 

\ photometry above the atmosphere.· The wavelength bands 
\ • ' . 

chosen are those which ap~ar practical by presently 
\ . 

··• ' !• 

known techniques and that are also·of '-the.greatest 

geophysical interest. 

\ 

. : ' -·~ ?-~. ~ •,' • .... 
. . . r . 

.•·.( 

·' .. . ... _. 
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12. COST BREAKDOWN 

It is estimated tha:t 2 years· would be required to 
\ 

develop 
\ 

the instrumentation and pr0pare the flight units 

to be launched bf NASA. The following cost analysis is 

based on the preparation of five flight packagesa 

' Salaries, Overhead, Indirect costs, 

12 mu, 2 years 

Detector development aoo manufacturing 

__ Test 

(5-sets) 

lnstntW9Dt!!.tion 
• t ~;. I f 

r ~: 1~ i. • • i 
(Optical!i and Electro·nic), • 

\ 

\ 

Telemetry (5 units). 
\ . 

Power Supply,(5 units) 
\ . . 

. .\ 
Detector Circuitry (5 units) 

·.. •• \, ; ,,, •.•• . ' 

Design and F~b~lce:U.oi, of Satellite 
\ \ . 

. (5 duplicate. packages: 2 prototype,. 
. \ 

3 flight units) 
. . ... \"" 

Data 'Reduction ••• •... _\;/:·· 
.,;. ··,1 .•• l. 

\ 

Ground station supplies for one year of 
.. 

operation (film, tape, etc .. ) 
.· ....... 

TOTAL 

• .. ·, .. 

17 

'. •.; ~:: ~ 
l,'; 

630 K 

200 K 

!,150 K ', 

75 K 

300 K 

100 K 

000 Jt 

250 K 

,.· 75 K 

23&O.K 


